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(54) ILLUMINATOR AND PROJECTION ALIGNER USING IT 

(57)Abstract 

PURPOSE: To enable projection exposure of high resolution by selecting an 
optimum illumination system according to the direction or line width of a pattern 
shape. 

CONSTITUTION: A light emitter 1 is arranged in a vicinity of the first focus of 
an elliptic mirror 2: an image of the light emitter 1 is formed in a vicinity of the 
second focus by a light flux from the light emitter 1 via the elliptic mirror 2, and 
an irradiation target face is illuminated by a light flux from the image of the light 
emitter 1 via an optical integrator 10 that is a two-dimensional array of a 
plurality of microlenses. At this time, an optical device 8 which deflects an 
incident light flux in a given direction and can be inserted into and extracted 
from a light path is arranged between the elliptic mirror 2 and the optical 
integrator 10 so that the distribution of light intensity of the incidence face of 
the optical integrator 10 may be altered. 
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CLAIMS 



[Claim(s)] 

[Claim 1]Arrange a light-emitting part near the 1st focus of an elliptic mirror, and an image of this light-emitting part is formed near 
the 2nd focus of this elliptic mirror via this elliptic mirror by light flux from this light-emitting part, When an irradiated plane is 
illuminated via an optical integrator which arranged two or more microlenses in two dimensions by light flux from an image of this 
light-emitting part, A lighting system arranging an optical element which can be inserted and detached from inside of an optical path 
which makes a prescribed direction deflect an incoming beam, and changing light intensity distribution of an entrance plane of this 
optical integrator between this elliptic mirror and an optical integrator. 

[Claim 2]Arrange a light-emitting part near the 1st focus of an elliptic mirror, and an image of this light-emitting part is formed near 
the 2nd focus of this elliptic mirror via this elliptic mirror by light flux from this light-emitting part, Image formation of the image of 
this light-emitting part is carried out to an entrance plane of an optical integrator which arranged two or more microlenses in two 
dimensions according to an image formation system, When an irradiated plane is illuminated by light flux from a projection surface of 
this optical integrator, A lighting system arranging an optical element which can be inserted and detached from inside of an optical 
path which makes a prescribed direction deflect an incoming beam near the pupil surface of this image formation system, and 
changing light intensity distribution of an entrance plane of this optical integrator. 

[Claim 3]When an irradiated plane is illuminated via an optical integrator which arranged two or more microlenses in two dimensions 
by light flux from a light source, A lighting system arranging an optical element which can be inserted and detached from inside of an 
optical path which makes a prescribed direction deflect an incoming beam, and changing light intensity distribution of an entrance 
plane of this optical integrator by this optical element between this light source and an optical integrator. 

[Claim 4]A lighting system of Claim 1 having an alteration means which changes the degree of incidence angle of light flux to an 
entrance plane of said optical integrator, 2, or 3. 

[Claim 5]A lighting system of Claim 1 having arranged a stop member which passes much light by a periphery compared with the 
central part near the projection surface of said optical integrator removable, 2, or 3. 

[Claim 6]Arrange a light-emitting part near the 1 st focus of an elliptic mirror, and an image of this light-emitting part is formed near 
the 2nd focus of this elliptic mirror via this elliptic mirror by light flux from this light-emitting part, A pattern on the 1 st object face is 
illuminated via an optical integrator which arranged two or more microlenses in two dimensions by light flux from an image of this 
light-emitting part, When carrying out projection exposure of this pattern on the 2nd object face via a projection optical system, 
between this elliptic mirror and an optical integrator, arrange an optical element which can insert and detach an incoming beam from 
inside of an optical path which a prescribed direction is made to deflect, and light intensity distribution of an entrance plane of this 
optical integrator is changed, A projection aligner adjusting light intensity distribution on a pupil surface of this projection optical 
system. 

[Claim 7]Arrange a light-emitting part near the 1 st focus of an elliptic mirror, and an image of this light-emitting part is formed near 
the 2nd focus of this elliptic mirror via this elliptic mirror by light flux from this light-emitting part, Image formation of the image of 
this light-emitting part is carried out to an entrance plane of an optical integrator which arranged two or more microlenses in two 
dimensions according to an image formation system, A pattern on the 1 st object face is illuminated by light flux from a projection 
surface of this optical integrator. When carrying out projection exposure of this pattern on the 2nd object face via a projection optical 
system, arrange an optical element which can insert and detach an incoming beam from inside of an optical path which a prescribed 
direction is made to deflect near the pupil surface of this image formation system, and light intensity distribution of an entrance plane 
of this optical integrator is changed, A projection aligner adjusting light intensity distribution on a pupil surface of this projection 
optical system. 

[Claim 8]A pattern on the 1 st object face is illuminated via an optical integrator which arranged two or more microlenses in two 
dimensions by light flux from a light source, When carrying out projection exposure of this pattern on the 2nd object face according to 
a projection optical system, between this light source and an optical integrator, arrange an optical element which can insert and 
detach an incoming beam from inside of an optical path which a prescribed direction is made to deflect, and light intensity distribution 
of an entrance plane of this optical integrator is changed by this optical element A projection aligner adjusting light intensity 
distribution on a pupil surface of this projection optical system. 

[Claim 9]A projection aligner of Claim 6 having an alteration means which changes the degree of incidence angle of light flux to an 
entrance plane of said optical integrator, 7, or 8. 

[Claim 1 0]A lighting system choosing the 2nd state of being characterized by comprising the following. 

Arrange a light-emitting part near the 1st focus of an elliptic mirror, and an image of this light-emitting part is formed near the 2nd 
focus of this elliptic mirror via this elliptic mirror by light flux from this light-emitting part, When an irradiated plane is illuminated via 
an optical integrator which arranged two or more microlenses in two dimensions by light flux from an image of this light-emitting part, 
The 1 st state of the symmetry of revolution which arranges an optical element which has at least two prism components which can 
be inserted and detached from inside of an optical path which makes a prescribed direction deflect an incoming beam and whose light 
intensity of an entrance plane of this optical integrator of a center section is strong between this elliptic mirror and an optical 
integrator. 
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It compares with a center section and is a field strong against a peripheral part 

[Claim 1 1] Arrange a light-emitting part near the 1st focus of an elliptic mirror, and an image of this light-emitting part is formed near 
the 2nd focus of this elliptic mirror via this elliptic mirror by light flux from this light-emitting part, Image formation of the image of 
this light-emitting part is carried out to an entrance plane of an optical integrator which arranged two or more microlenses in two 
dimensions according to an image formation system, When an irradiated plane is illuminated by light flux from a projection surface of 
this optical integrator, An optical element which has at least two prism components which can be inserted and detached from inside 
of an optical path which makes this a part of image formation system deflect an incoming beam to a prescribed direction is arranged. 
A lighting system, wherein light intensity of an entrance plane of this optical integrator chooses the 2nd state of having a field strong 
against a peripheral part compared with the 1 st state and center section of the symmetry of revolution with a strong center section. 
[Claim 1 2] Arrange a light-emitting part near the 1 st focus of an elliptic mirror, and an image of this light-emitting part is formed near 
the 2nd focus of this elliptic mirror via this elliptic mirror by light flux from this light-emitting part. A pattern on the 1st object face is 
illuminated via an optical integrator which arranged two or more microlenses in two dimensions by light flux from an image of this 
light-emitting part. When projection exposure of this pattern is carried out on the 2nd object face via a projection optical system, 
Between this elliptic mirror and an optical integrator, arrange an optical element which has at least two prism components which can 
be inserted and detached from inside of an optical path which makes a prescribed direction deflect an incoming beam, and light 
intensity distribution of an entrance plane of this optical integrator is changed, A projection aligner, wherein light intensity on a pupil 
surface of this projection optical system chooses the 2nd state of having a field strong against a peripheral part compared with the 
1 st state and center section of the symmetry of revolution with a strong center section. 

[Claim 1 3]Arrange a light-emitting part near the 1 st focus of an elliptic mirror, and an image of this light-emitting part is formed near 
the 2nd focus of this elliptic mirror via this elliptic mirror by light flux from this light-emitting part, Image formation of the image of 
this light-emitting part is carried out to an entrance plane of an optical integrator which arranged two or more microlenses in two 
dimensions according to an image formation system, A pattern on the 1 st object face is illuminated by light flux from a projection 
surface of this optical integrator, When carrying out projection exposure of this pattern on the 2nd object face via a projection optical 
system, arrange an optical element which has at least two prism components which can be inserted and detached from inside of an 
optical path which makes this a part of image formation system deflect an incoming beam to a prescribed direction, and light intensity 
distribution of an entrance plane of this optical integrator is changed, A projection aligner, wherein light intensity on a pupil surface of 
this projection optical system chooses the 2nd state of having a field strong against a peripheral part compared with the 1 st state 
and center section of the symmetry of revolution with a strong center section. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]About the projection aligner which used a lighting system and it, in what is called a stepper that is specifically a 
manufacturing installation of a semiconductor device, this invention illuminates the pattern on a reticle side appropriately, and relates 
to the lighting system with which high resolution was acquired easily, and the projection aligner using it. 
[0002] 

[Description of the Prior Art]Progress of the production technology of the latest semiconductor device is remarkable, and its 
progress of the ultra-fine processing technology accompanying it is also remarkable. Especially optical working technology is attained 
to the technology of micro processing of having submicron resolution bordering on manufacture of the semiconductor device of 
1MDRAM. As a means which raises resolution, in the former many, the exposure wavelength was fixed and the method of enlarging 
NA (numerical aperture) of the optical system was used. However, these days, an exposure wavelength is changed into i line from g 
line, and the trial which raises resolution by the exposing method using an ultrahigh pressure mercury lamp is also performed [ that it 
is various and ]. 

[0003]The resist process has developed similarly with the development of a method which uses g line and i line as an exposure 
wavelength. In both this optical system and a process, optical lithography has progressed rapidly conjointly. 
[0004] Generally it is known that a stepper's depth of focus is in inverse proportion to the square of NA. If it is going to acquire 
submicron resolution for this reason, the problem that the depth of focus becomes shallow with it will arise. 

[0005]On the other hand, furthermore it is represented by the excimer laser, the method of aiming at improvement in resolution is 
proposed [ that it is various and ] by using the light of short wavelength. It is known that the effect using the light of short wavelength 
has an effect which is generally in inverse proportion to wavelength, and focal progress becomes deep only the part which shortened 
wavelength. 

[0006]The method (phase shift method) of using a phase shift mask as a method of using the light of short wavelength formation, and 
also raising resolution is proposed [ that it is various and ]. Other portions tend to form in some conventional masks the thin film 
which gives the phase contrast of 1 80 degrees to a passing beam, and this method tends to raise resolution to it, and is proposed by 
Levenson and others of IBM (U.S.). Generally resolution RP is shown by formula RP=k^ lambda/NA, when lambda and a parameter are 
made into k^ and it sets a numerical aperture to NA for wavelength. Usually, it is known that it can be improved substantially [ 0.35 ] 
by parameter k<| by which 0.7-0.8 are made a practical use region according to the phase shift method. 

[0007]Various things are known by the phase shift method and they are described in detail in the paper of Hitoshi Fukuda for 
example, after Japanese micro device July, 1990 item 108 page. 

[0008]However, in order to actually raise resolution using a spatial frequency abnormal-conditions type phase shift mask, many 

problems still remain. For example, the following are one of those serve as a problem in the actual condition. 

(b) The technology which forms . phase shifting layer is un-established. 

(**) Development of optimal CAD for . phase shifting layers is un-established. 

(**) Existence of the pattern which cannot attach . phase shifting layer. 

(**) Negative resist must be used in relation to . (**). 

(**) . inspection and correction technology are un-established. 

[0009]For this reason, there are various obstacles in manufacturing a semiconductor device using this phase shift mask, and it is 
actually very difficult at present. 

[0010]On the other hand, by constituting a lighting system appropriately, these people have proposed the exposure device using the 
exposure method and it which heightened resolution more by Tokuganhei3-28631 (Heisei 3(1991) February 22 application). 
[0011] 

[Problem to be solved by the invention]These people use the illumination system to which the k-j factor mainly observed the field 
where the spatial frequency of the 0.5 neighborhoods is high in the exposure device proposed previously. This illumination system has 
the deep depth of focus in the place where spatial frequency is high. 

[0012]The resolution performance of a pattern of the manufacturing process of actual Integrated Circuit Sub-Division is so as of all 
sorts as the process for which the high resolution performance of a pattern is needed, and the process which is not needed. 
Therefore, the projection aligner which can satisfy the demand to the resolution performance called for original with each process is 
asked now. 

[0013]Since this invention corresponds to the integrated circuit manufacturing process which has a routing counter which applies 
suitable lighting each time according to the pattern shape and resolution which are made into the object which performs projection 
baking, namely, exceeds a maximum of 20, It can change easily, aiming at effective use of light flux [ for the purpose of the 
illumination system of a conventional type, and a high resolution type illumination system ], and aims at offer of the lighting system 
with which high resolution is acquired easily, and the projection aligner using it 

[0014]What used zona-orbicularis Lighting Sub-Division as an exposure method of different high resolving power from the above is 
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proposed by JP,S61-91622,A. In the gazette, as zona-orbicularis Lighting Sub-Division and a method of usually not dropping 
utilization efficiency of a beam of light in the case of a change with Lighting Sub-Division, A conical lens is made removable in front of 
an optical integrator, and distribution of the light included in an optical integrator is made switchable to a circumference round ring 
shape and a central concentration type by attachment and detachment of the conical lens. 

[001 5]However, there is no effect in the lighting system as which these people proposed this method previously although there was 
an effect in zona-orbicularis Lighting Sub-Division not much. Although the proposal which uses distribution of the light included in an 
optical integrator as a central concentration type from a circumference round ring shape is proposed by JP,S58-81813,A, JP.S58- 
4341 6,A, JP.S58-160914A and JP.S59-143146.A, There is no effect in the lighting system as which these people proposed these 
lighting systems previously although there was an effect in zona-orbicularis Lighting Sub-Division not much. 
[0016]This invention aims at offer of a lighting system which can be illuminated without not only zona-orbicularis Lighting Sub- 
Division but these people's reducing utilization efficiency of light flux also to a lighting system into which lighting is changed according 
to pattern shape proposed previously, and a projection aligner using it. 
[0017] 

[Means for solving problem]A lighting system of this invention arranges a light-emitting part near the 1st focus of an elliptic mirror (1- 
I), An image of this light-emitting part is formed near the 2nd focus of this elliptic mirror via this elliptic mirror by light flux from this 
light-emitting part, When an irradiated plane is illuminated via an optical integrator which arranged two or more microlenses in two 
dimensions by light flux from an image of this light-emitting part. It is characterized by arranging an optical element which can insert 
and detach an incoming beam from inside of an optical path which a prescribed direction is made to deflect, and changing light 
intensity distribution of an entrance plane of this optical integrator between this elliptic mirror and an optical integrator. 
[0018](1-**) Arrange a light-emitting part near the 1st focus of an elliptic mirror, and an image of this light-emitting part is formed 
near the 2nd focus of this elliptic mirror via this elliptic mirror by light flux from this light-emitting part, Image formation of two or 
more microlenses is carried out for an image of this light-emitting part to an entrance plane of an arranged two-dimensional optical 
integrator according to an image formation system, When illuminating an irradiated plane by light flux from a projection surface of this 
optical integrator, it is characterized by arranging an optical element which can be inserted and detached from inside of an optical 
path which makes a prescribed direction deflect an incoming beam near the pupil surface of this image formation system, and 
changing light intensity distribution of an entrance plane of this optical integrator. 

[001 9](1 -**) When an irradiated plane is illuminated via the optical integrator which arranged two or more microlenses in two 
dimensions by the light flux from a light source, It is characterized by arranging the optical element which can insert and detach an 
incoming beam from the inside of the optical path which a prescribed direction is made to deflect, and changing the light intensity 
distribution of the entrance plane of this optical integrator by this optical element between this light source and an optical integrator. 
[0020](1-**) Arrange a light-emitting part near the 1st focus of an elliptic mirror, and the image of this light-emitting part is formed 
near the 2nd focus of this elliptic mirror via this elliptic mirror by the light flux from this light-emitting part, When an irradiated plane 
is illuminated via the optical integrator which arranged two or more microlenses in two dimensions by the light flux from the image of 
this light-emitting part, The 1 st state of the symmetry of revolution which arranges the optical element which has at least two prism 
components which can be inserted and detached from the inside of the optical path which makes a prescribed direction deflect an 
incoming beam and whose light intensity of the entrance plane of this optical integrator of a center section is strong between this 
elliptic mirror and an optical integrator, It is characterized by choosing the 2nd state of having a field strong against a peripheral part 
compared with a center section. 

[0021 ](1-**) Arrange a light-emitting part near the 1st focus of an elliptic mirror, and the image of this light-emitting part is formed 
near the 2nd focus of this elliptic mirror via this elliptic mirror by the light flux from this light-emitting part, Image formation of the 
image of this light-emitting part is carried out to the entrance plane of the optical integrator which arranged two or more microlenses 
in two dimensions according to the image formation system, When an irradiated plane is illuminated by the light flux from the 
projection surface of this optical integrator, The optical element which has at least two prism components which can be inserted and 
detached from the inside of the optical path which makes this a part of image formation system deflect an incoming beam to a 
prescribed direction is arranged. Light intensity of the entrance plane of this optical integrator is characterized by a center section 
choosing the 2nd state of having a field strong against a peripheral part compared with the 1 st state and center section of the strong 
symmetry of revolution. 

[0022]The projection aligner of this invention arranges a light-emitting part near the 1st focus of an elliptic mirror (1-HE), The image 
of this light-emitting part is formed near the 2nd focus of this elliptic mirror via this elliptic mirror by the light flux from this light- 
emitting part, The pattern on the 1st object face is illuminated via the optical integrator which arranged two or more smile lenses in 
two dimensions by the light flux from the image of this light-emitting part When carrying out projection exposure of this pattern on 
the 2nd object face via a projection optical system, between this elliptic mirror and an optical integrator, arrange the optical element 
which can insert and detach an incoming beam from the inside of the optical path which a prescribed direction is made to deflect, and 
the light intensity distribution of the entrance plane of this optical integrator is changed, It is characterized by aajusting the light 
intensity distribution on the pupil surface of this projection optical system. 

[0023](1-TO) Arrange a light-emitting part near the 1st focus of an elliptic mirror, and the image of this light-emitting part is formed 
near the 2nd focus of this elliptic mirror via this elliptic mirror by the light flux from this light-emitting part, Image formation of the 
image of this light-emitting part is carried out to the entrance plane of the optical integrator which arranged two or more microlenses 
in two dimensions according to the image formation system, The pattern on the 1st object face is illuminated by the light flux from 
the projection surface of this optical integrator, When carrying out projection exposure of this pattern on the 2nd object face via a 
projection optical system, arrange the optical element which can insert and detach an incoming beam from the inside of the optical 
path which a prescribed direction is made to deflect near the pupil surface of this image formation system, and the light intensity 
distribution of the entrance plane of this optical integrator is changed, It is characterized by adjusting the light intensity distribution 
on the pupil surface of this projection optical system. 

[0024](1-**) The pattern on the 1st object face is illuminated via the optical integrator which arranged two or more microlenses in 
two dimensions by the light flux from a light source, When carrying out projection exposure of this pattern on the 2nd object face 
according to a projection optical system, between this light source and an optical integrator, arrange the optical element which can 



http://www4.ipdl.inpit.go jp/cgi-bin/traii_web_cgi_e^ 4/5/2011 



JP,05-283317,A [DETAILED DESCRIPTION] 



Page 3 of 7 



insert and detach an incoming beam from the inside of the optical path which a prescribed direction is made to deflect, and the light 
intensity distribution of the entrance plane of this optical integrator is changed by this optical element, It is characterized by acOusting 
the light intensity distribution on the pupil surface of this projection optical system. 

[0025](1-**) Arrange a light-emitting part near the 1st focus of an elliptic mirror, and the image of this light-emitting part is formed 
near the 2nd focus of this elliptic mirror via this elliptic mirror by the light flux from this light-emitting part, The pattern on the 1st 
object face is illuminated via the optical integrator which arranged two or more microlenses in two dimensions by the light flux from 
the image of this light-emitting part, When projection exposure of this pattern is carried out on the 2nd object face via a projection 
optical system, Between this elliptic mirror and an optical integrator, arrange the optical element which has at least two prism 
components which can be inserted and detached from the inside of the optical path which makes a prescribed direction deflect an 
incoming beam, and the light intensity distribution of the entrance plane of this optical integrator is changed, Light intensity on the 
pupil surface of this projection optical system is characterized by a center section choosing the 2nd state of having a field strong 
against a peripheral part compared with the 1 st state and center section of the strong symmetry of revolution. 
[0026](1-**) Arrange a light-emitting part near the 1st focus of an elliptic mirror, and the image of this light-emitting part is formed 
near the 2nd focus of this elliptic mirror via this elliptic mirror by the light flux from this light-emitting part, Image formation of the 
image of this light-emitting part is carried out to the entrance plane of the optical integrator which arranged two or more microlenses 
in two dimensions according to the image formation system, The pattern on the 1 st object face is illuminated by the light flux from 
the projection surface of this optical integrator, When carrying out projection exposure of this pattern on the 2nd object face via a 
projection optical system, arrange the optical element which has at least two prism components which can be inserted and detached 
from the inside of the optical path which makes this a part of image formation system deflect an incoming beam to a prescribed 
direction, and the light intensity distribution of the entrance plane of this optical integrator is changed, Light intensity on the pupil 
surface of this projection optical system is characterized by a center section choosing the 2nd state of having a field strong against a 
peripheral part compared with the 1 st state and center section of the strong symmetry of revolution. 
[0027] 

[Working example] Drawing 1 is an outline block diagram showing one embodiment of the projection aligner which used the lighting 
system of this invention, and it, and is the example which applied this invention to the reduced type projected type exposure device 
called a stepper. 

[0028]The light-emitting part 1a is arranged near the 1st focus of the elliptical mirror 2 with light sources, such as a high-intensity 
ultrahigh pressure mercury lamp in which one in a figure emits ultraviolet rays, a far ultraviolet ray, etc. 

[0029]It is condensed by the elliptical mirror 2, and the light emitted from the light source 1 reflects by the cold mirror 3, and forms 
the image (light-emitting part image) 1b of the light-emitting part 1a near [ 4 ] the 2nd focus of the elliptical mirror 2. The cold mirror 
3 comprises a multilayer film, infrared light is made to mainly penetrate and ultraviolet radiation is reflected. 

[0030] 101 is an image formation system, has the two lens systems 5 and 9, and is carrying out image formation to the entrance plane 
10a of the optical integrator 10 via the optical element 8 which mentions later the light-emitting part image 1b formed near [ 4 ] the 
2nd focus. The optical element 8 has the prism component 6 which comprises the cone prism which makes an incoming beam change 
into a prescribed direction, and the parallel plate 7 which makes an incoming beam eject as it is. 

[0031]8a is an attachment component and it is constituted so that the prism component 6 and the parallel plate 7 of the optical 
element 8 may be selectively changed into an optical path and may be arranged, when the parallel plate 7 is in an optical path, the 
image formation system 101 is an injection side — a call — it is centric. The optical element 8 is located near the pupil surface of the 
image formation system 101. 

[0032]The optical integrator 1 0 arranges two or more microlenses in two dimensions, constitutes them, and forms the secondary light 
source 10c near [ the ] the projection surface 10b. 1 1 is a stop member and has a mechanism in which the aperture shape of owner 
Perilla frutescens (L) Britton var. crispa (Thunb.) Decne. is changed in an optical path in two or more opening components. The stop 
member 1 1 is arranged to the secondary light source 10C to the field to which the dispersed secondary light sources do not overlap. 
[0033] 14a is a lens system, condenses the light flux from the projection surface 10b of the optical integrator 10, and is illuminating 
the reticle 15 which is the irradiated plane laid in the reticle stage 16 with the collimating lens 14b via the stop member 11 and the 
mirror 13. The lens system 14a and the collimating lens 14b constitute the condenser 14. 

[0034]17 is a projection optical system and is carrying out reduction projection of the pattern drawn on the reticle 15 on the 18th 
page of the wafer laid in the wafer chuck 19. 20 is a wafer stage and is laying the wafer chuck 19. In this example, the secondary light 
source 10C near the projection surface 10b of the optical integrator 10 is formed near the pupil 17a of the projection optical system 
17 of the condenser 14. 

[0035]ln this example, according to directivity, a resolving line width, etc. of a pattern of the reticle 15, the prism component 6 of the 
optical element 8 or the parallel plate 7 is selectively changed into an optical path, and the aperture shape of the stop member 1 1 is 
changed if needed.In high resolution, **** is performing projection exposure like the lighting which the light intensity distribution of 
secondary light source images formed in the pupil surface 17a of the projection optical system 17 by this was changed, and was 
proposed by above-mentioned Tokuganhei3~28631 . 

[0036]Next, the light intensity distribution of the entrance plane 10a of the optical integrator 10 is changed by using the optical 
element 8 in this example, and the changing method of the light intensity distribution of secondary light source images formed in the 
pupil surface 1 7a of the projection optical system 1 7 is explained. 

[0037] Drawing 2 and drawing 3 are important section schematic views when the optical path from the elliptic mirror 2 of drawing 1 
respectively to the optical integrator 10 is developed. The mirror 3 is omitted in drawing 2 and drawing 3 . Drawing 2 and drawing 3 
show the case where change each elements 6 and 7 of the optical element 8, and the light intensity distribution of the entrance plane 
1 0a of the optical integrator 1 0 is made to change. 

[0038] Drawing 2 shows the case where the prism component 6 of the optical elements 8 has been arranged for the case where the 
parallel plate 7 of the optical elements 8 has been arranged in an optical path, in an optical path by drawing 3 . 
[0039]The illumination system of drawing 2 is a case (the 1 st state) where projection which seldom mainly needed high resolving 
power, but made the depth of focus deep is performed, and is the same lighting as the former. The illumination system of drawing 3 is 
a case (the 2nd state) where projection by which it is characterized [ of this invention ] and which mainly needs high resolving power 
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is performed. 

[0040] Drawing 2 (C) and drawing 3 (C) show typically the light intensity distribution in the entrance plane 10a of the optical integrator 
10, respectively. Compared with the field of others [ portion / of the slash in a figure ], light intensity is a strong field. Drawing 2 (B) 
and drawing 3 (B) are the explanatory views showing distribution of the light intensity I along the X axial direction shown in drawing 2 
(C) and drawing 3 (C), respectively. 

[0041 ]ln drawing 2 , the parallel plate 7 of the optical element 8 is arranged in an optical path, and image formation of the light- 
emitting part image 1 b formed in the 2nd focus 4 of the elliptic mirror 2 is carried out to the entrance plane 1 0a of the optical 
integrator 10 according to the image formation system 101. As shown in drawing 2 (B) at this time, the light intensity distribution of 
the direction of X in the entrance plane 10a of the optical integrator 10 serves as the abbreviated gauss type symmetry of revolution. 

[0042]In drawing 3 , the prism component 6 of the optical element 8 is arranged in an optical path, and the light intensity distribution in 
the entrance plane 10a of the optical integrator 10 is the light intensity distribution of ring shape with it, as shown in drawing 3 (B) 
and drawing 3 (C). [ a weak optical axis part and ] [ strong in the circumference ] This Reason is explained below. 
[004 3] Drawing 4 shows typically arrangement with the entrance plane 1 0a of the parallel plate 7 of drawing 2 (A), the lens system 9, 
and the optical integrator 1 0. If the optical distance of the forward side principal point position of the parallel plate 7 and the lens 
system 9 and the backside principal point position of the lens system 9, and the entrance plane 10a of the optical integrator 10 makes 
the focal distance of the lens system 9 fn in this example, it will arrange so that it may become distance fn, respectively. 
[0044]Incidence quantity t^ from the optic axis to the entrance plane 1 0a of the light flux which ejects the parallel plate 7 by angle 
alpharj at this time turns into t^n and tanalpha 0 . If the height from the optic axis of the outermost light flux which passes the parallel 
plate 7 is made into Sq, it is the incidence angle beta to the optical integrator entrance plane 10a, [0045] 
[Mathematical formula 1] 



It becomes. 

[0046]Therefore, when an angle of light flux is shaken in a position (front side focal plane of the lens system 9) of the parallel plate 7, 
only an incidence position can be changed, without changing an incidence angle to the entrance plane 10a of the optical integrator 10. 

[0047]In this example, an optical axis part has changed into light intensity distribution of weak ring shape strong at a periphery in the 
entrance plane 10a of the optical integrator 10 by changing to the prism component 6 which comprises the parallel plate 7 from cone 
prism by the above optical principle. 

[0048]Since light intensity distribution in the entrance plane 10a of the optical integrator 10 is equivalent to light intensity distribution 
of an effective light source formed in the pupil surface 1 7a of the projection optical system 1 7, By changing from the parallel plate 7 
to the prism component 6, light intensity forms light intensity distribution of a strong effective light source by a peripheral part 
compared with a center section (optical axis part) on a pupil surface of the projection optical system 1 7. 

[0049]ln this example, the stop member 11 is formed near the projection surface . 10b of the optical integrator 10, and this stop 
member 1 1 has a mechanism in which aperture shape of owner Perilla frutescens (L) Britton var. crispa (Thunb.) Decne. can be made 
to change two or more openings arbitrarily. Aperture shape of this stop member 1 1 is made to correspond to form of secondary light 
source images formed in the pupil surface 1 7a of the projection optical system 1 7. For example, it has an opening which passes much 
light by a periphery compared with the central part. 

[0050]The desired effective light source configuration has been acquired in this example, aiming at effective use of light flux by using 
together the change to the prism component 6 of the optical element 8 or the change to the prism component 6, and change of the 
aperture shape of the stop member 11. (Even if it, in addition, does not form the stop member 1 1 in particular in this example, the 
purpose of this invention can be attained.) In this example, by the above composition. He has composition it is indicated like [ when 
the minimum line width of the pattern of the reticle 15 is comparatively large ] the conventional lighting system that proposed by 
previous Tokuganhei3-28631 by drawing 2 (A), and is trying for the light intensity distribution of the entrance plane 10a of the optical 
integrator 1 0 to serve as a gauss type (the 1 st state). 

[0051]The lighting system for high resolution is realized by having composition shown by drawing 3 (A), when the minimum line width 
of a pattern is small, making it the light intensity distribution of the entrance plane 10a of the optical integrator 10 serve as ring 
shape, and changing the aperture shape of the stop member 1 1 (the 2nd state). 

[0052]In the 1 st state of drawing 2 (A), the parallel plate 7 is inserted in order to suppress the optical path length difference between 
the lens system 5 and the lens system 9 to the minimum compared with the state where the prism component 6 was inserted 2nd in 
the state of drawing 3 (A). 

The prism component 6 is thin or, sometimes, it may omit this parallel plate 7 that it is uninfluential to the optical performance after 
the optical integrator 10 etc. in the place which changed somewhat the optical path length difference between the lens system 5 and 
the lens system 9. 

[0053]the position (injection quantity.) of the light flux which passes the parallel plate 7 when drawing 5 and drawing 6 change the 
focal distance f of the lens system 9 which constitutes the image formation system 101 in this example It is an explanatory view 
showing the relation between S^, S2, and the incidence quantity (height t^ from an optic axis, t2) in the entrance plane 10a of the 
optical integrator 10 to a deflection angle (alpha -j, alpha2). 

[0054]When the focal distance of the lens system 9 is made into fj in drawing 5 , t^tanalpha] is materialized. When the focal 
distance of the lens system 9 is made into f2 in drawing 6 , t2=f2 tana, P na 2 ' s materialized. 
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[0055]lf the large focal distance f of the lens system 9 is taken as shown in these formulas, in the position of the parallel plate 7, 
incidence position t-j of predetermined height can be obtained by the entrance plane 10a of the optical integrator 10 by the small 
deflection angle alpha. This means that the angle (prism angle) of the prism component 6 in the 2nd state can be made small, if the 
large focal distance f of the lens system 9 is taken. The image formation system 1 01 out of which aberration cannot come so easily 
by this can be acquired. The lens system 9 is actually set as the focal distance that a PURUZUMU angle will be 5 degrees - about 20 
degrees on balance with the size of the prism component 6. 

[0056]As long as the prism component 6 of the optical element 8 in this invention is a component which makes a prescribed direction 
deflect not only cone prism but an incoming beam, it may be what kind of form. For example, polygonal-pyramid prism, such as 8 
pyramid prism shown in 4 pyramid prism shown in drawing 7 (A) or drawing 8 (A), may be used. 

[0Q57] Drawing 7 (B) and drawing 8 (B) express typically the light intensity distribution of the entrance plane 10a of the optical 
integrator 1 0 when drawing 7 ( A) and the prism component of drawing 8 (A) are used respectively. Compared with the portion of 
others [ shadow area / in a figure ], light intensity is strong. 

[0058]In this invention, the prism component 6 may constitute the parallel plate 7, and three or more kinds of prism components and 
parallel plates other than two kinds of changes of the prism component 6 switchable like Embodiment 1 . 

[0059]In this invention, 4 pyramid prism like drawing 7 (A) may be rotated to an optical axis center, and the light intensity distribution 
of ring shape like drawing 3 (C) may be made by carrying out time smoothing. 

[0060]The light source 1 may be moved to an optical axis direction at the same time it changes a prism component, and area size 
with strong light intensity may be changed. 

[0061] Drawing 9 is some important section schematic views of Embodiment 2 of this invention. 

[0062]ln this example, the half mirror 30 is formed into a front (light source 1 side) optical path rather than the optical integrator 1 0 
compared with Embodiment 1 of drawing 1 , It differs in that a part of light flux from the image formation system 1 01 is entered in the 
photodetectors 31 (CCD, a quadrisection sensor, etc.), and other composition is the same. 

[0063]He measures indirectly the light intensity distribution in the entrance plane 10a of the optical integrator 10, and is trying to 
monitor light intensity distribution in this example. This is adjusting the light intensity in the entrance plane 1 0a, and change of light 
intensity distribution. 

[0064]If the mechanism which is made to rotate the optical element 6 to an optic axis, or carries out eccentricity to an optic axis in 
this example is used, it will become possible to change the light intensity distribution in the entrance plane 10a of the optical 
integrator 10 into a desired form. 

[0065] Drawing 10 is some important section schematic views of Embodiment 3 of this invention. 

[0066]ln this example, compared with Embodiment 1 of drawing 1 , it equips with the prism component 6 into an optical path, and 
differs in that the entrance plane 10a side of the optical integrator 10 is equipped with the lens system 33 from which a focal distance 
differs instead of the lens system 9, and other composition is the same. 

[0067]In this example, light was centralized on the narrower field of the entrance plane 10a of the optical integrator 10, and the light 
intensity distribution of the desired form has been acquired. 

[0068]Next, the optical effect of this example is explained using drawing 1 1 and drawing 1 2 . 

[0069] Drawing 1 1 and drawing 1 2 show typically the optical path from the optical element 8 (the prism component 6 or the parallel 
plate 7) to the optical integrator 10. Drawing 1 3 and drawing 14 show light intensity distribution in the entrance plane 10a of the 
optical integrator 1 0 at that time. 

[0070] Drawing 1 1 (A) is arrangement when illuminating the conventional system in Embodiment 1 . The angle of the beam of light which 
can generally enter into the optical integrator 10 was decided, and, in the case of drawing 1 1 (A), the angle is thetaj. The optical 
system before the optical integrator 1 0 is designed so that the degree of incidence angle to the optical integrator 1 0 may not exceed 
angle theta^. The degree of condensing will be restricted from Lagrange Helmholtz's invariable, for example, the light intensity 
distribution in the entrance plane 10a of the optical integrator 10 at this time cannot improve the degree of condensing from drawing 
1 3 (A). If it is going to obtain the degree of condensing beyond this, the degree of incidence angle to the optical integrator 10 will 
exceed angle theta-j. 

[0071] Drawing 11 (B) is in a state which inserted the prism component 6 into an optical path in Embodiment 1. Light intensity 
distribution of the entrance plane 1 0a at this time is shown in drawing 13 (B). The degree of maximum incident angle in probe-index 
St to the entrance plane 10a of light flux at this time is theta 1 as well as drawing 1 1 ( A). However, an effective-luminous-flux angle of 
light flux which actually enters is theta2- 

[0072]A maximum incident angle can be made small by putting in the optical element 32 (prism and field lens) ahead of the entrance 
plane 1 0a here, as shown in drawing 12 (A). Light intensity distribution of the entrance plane 1 0a at this time is shown in drawing 1 4 

(A). 

[0073]Since a leeway is given in a maximum incident angle here, if the focal distance of the optical system from the prism component 
6 to the optical integrator 1 0 is shortened, the higher degree of condensing can be obtained. Drawing 1 2 (B) is the example which 
raised the degree of condensing using the optical principle. At this time, light intensity distribution is drawing 1 3 (B). In drawing 12 (B), 
in order to acquire the light intensity distribution of a ring form, the prism angle of the prism component 6 is large. 
[0074]In this example, a bias produces the incidence angle in the entrance plane 10a of the optical integrator 10 by having inserted 
the prism component 6, as shown above, without the maximum incident angle changing. By amending the bias and optimizing the 
degree of incidence angle, a leeway is given in an incidence angle, and the degree of condensing is raised until the incidence angle 
turns into a marginal incidence angle. 

[0075]As the concrete means, zoomHzing of the optical system from the prism component 6 to the optical integrator 10, Insertion of 
prism (it is pyramid prism, when the prism component 6 is cone prism and it is cone prism and pyramid prism), insertion of an aspheric 
surface lens, or these concomitant use are applicable change-izing of said optical system, and ahead of the optical integrator 10. 
[0076] Drawing 15 is some important section schematic views of Embodiment 4 of this invention. 

[0077]In this example, the optical element 8 (position of the prism component 6 or the parallel plate 7) is shifted from the pupil of the 
image formation system 101 compared with Embodiment 1 of drawing 1 , It differs in that change the focal distance of the lens system 
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9 and condensing-ization of the light intensity distribution in the entrance plane 10a of the optical integrator 10 is attained, and other 
composition is the same. 

[0078]In drawing 1 5 , P expresses the pupil surface of the lens system 9. Drawing 1 5 (A) shows the illumination state of the 1st state 
in Embodiment 1 , and the incidence angle to the optical integrator 1 0 is theta. Drawing 1 5 (B) shows the illumination state of the 2nd 
state in Embodiment 1 , and this incidence angle is the same theta as drawing 1 1 (A). If the prism component 6 is shifted from the 
pupil surface P and the luminous flux diameter in P side is made small like drawing 15 (C) at this time, this incidence angle theta will 
be made smaller than angle theta 2 of drawing 1 1 (A) and (B). This example changes the collecting point distance of the lens system 9 
at this time, and is attaining **** condensed light-ization of the light intensity distribution in the entrance plane 10a of the optical 
integrator 10. 

[0079] Drawing 16 is an important section schematic view of Embodiment 5 of this invention. 

[0080]This example deletes the lens system 5 which constitutes the image formation system 101 compared with Embodiment 1 of 
drawing 1 , and the opening 2a of the elliptic mirror 2 is made to carry out image formation to the entrance plane 1 0a of the optical 
integrator 1 0 according to the lens system 9, And the points which have arranged the optical element 8 near the 2nd focus of the 
elliptic mirror 2 differ, and other composition is the same. 

[0081]That is, in the embodiment of drawing 1 , the light-emitting part 1a image of the light source 1 was formed on the entrance 
plane 10a of the optical integrator 10, and the optical element 8 was formed near the image formation position (position of the image 
of the opening 2a) of the opening 2a of the elliptic mirror 2 between the light source 1 and the optical integrator 10. 
[0082]On the other hand, in this example, the image of the opening 2a of the elliptic mirror 2 was formed on the entrance plane 10a of 
the optical integrator 10, and the optical element 8 is formed near the image formation position (the 2nd focal position of the elliptic 
mirror 2) of the light-emitting part 1a between the light source 1 and the optical integrator 10. 

[0083]ln this example, you were made abbreviated-in agreement, and according to the lens system 9, the front side focal position of 
the lens system 9 and the 2nd focal position of the elliptic mirror 2 changed into almost parallel light flux the light from the light- 
emitting part image 1 b formed in the 2nd focus, and have turned on the entrance plane 1 0a of the optical integrator 1 0. When the 
prism component 6 is inserted, four parallel pencils have turned on the entrance plane 1 0a of the optical integrator 1 0 from the lens 
system 9. 

[0084] Drawing 17 is an important section schematic view of Embodiment 6 of this invention. 

[0085]Compared with Embodiment 1 of drawing 1 . this example arranges at least two prism components 6a and 6b to an optical axis 
direction, and constitutes the optical element 8 in it, When changing the light intensity distribution of the entrance plane 10a of the 
optical integrator 10, Namely, when changing into the 2nd state, equip with the optical element 8 (prism components 6a and 6b) into 
an optical path, and. As some lens systems 9a which constitute the image formation system 1 01 are exchanged for other lens 
systems 9b and the incidence angle to the entrance plane 10a of the chief ray outside an axis becomes small, it differs in that 
effective use of light flux was aimed at. 
other composition is the same — it comes out. 

[0086]He arranges the lens system 9a in an optical path, and is trying to become the symmetry of revolution strong [ a center 
section ], the light intensity of the entrance plane 10a of the optical integrator (the optical element 8 is not used at this time.) 10, i.e., 
the light intensity in the pupil surface 1 7a of the projection optical system 1 7, in the 1 st state as lighting at this example. 
[0087]And arrange the lens system 9b from which the optical element 8 (prism components 6a and 6b) is arranged in an optical path, 
and a focal distance differs instead of the lens system 9a, change into the 2nd state, and it is made for the incidence angle of the 
chief ray to the entrance plane 10a of the optical integrator 10a to become small, He is trying for the light intensity of the entrance 
plane 10a, i.e., the light intensity in the pupil surface 17a of the projection optical system 17, to have a field strong against a 
peripheral part compared with a center section. 

[0088]Next, the different feature from constitutional Embodiment 1 of this example is explained about a center. 

[0089]In drawing 17 , the lens system 5 condensed the light flux from the light-emitting part image 1b formed near [ 4] the 2nd focus, 
and has ejected it as a parallel pencil, the image formation system 101 (the lens system 5 and the lens system 9a) is an injection side 
— a call — it is centric. At least some lens systems of the condenser 14 have become movable in the optical axis direction, and, 
thereby, are adjusting the light intensity distribution of the entrance plane 1 0a of the optical integrator 1 0. 

[0090]In this example, according to directivity, a resolving line width, etc. of a pattern of the reticle 1 5, Change the lens system 9a 
which is a part of image formation system 101 to the optical element 8 and the lens system 9b having contained the prism 
components 6a and 6b of two sheets, and change the light intensity distribution in the entrance plane 1 0a of the optical integrator 1 0, 
and. The aperture shape of the stop member 1 1 is changed if needed, and the light intensity distribution of secondary light source 
images formed in the pupil surface 1 7a of the projection optical system 1 7 is changed. 

[0091]Next, the light intensity distribution of the entrance plane 10a of the optical integrator 10 is changed by using the optical 
element 8 in this example, and the changing method of the light intensity distribution of secondary light source images formed in the 
pupil surface 1 7a of the projection optical system 1 7 is explained. 

[0092] Drawing 1 8 and drawing 19 are important section schematic views when the optical path from the elliptic mirror 2 of drawing 1 7 
respectively to the optical integrator 10 is developed. The mirror 3 is omitted in drawing 18 and drawing 19 . Drawing 1 8 and drawing 
19 show the case where change each element of the optical element 8 and the light intensity distribution of the entrance plane 1 0a of 
the optical integrator 10 is made to change. 

[Q093] Drawing 18 shows the case where removed the lens system 9a for the case where the lens system 9a has been arranged in an 
optical path, by drawing 19 , instead the prism components 6a and 6b and the lens system 9b of the optical element 8 have been 
arranged in an optical path. 

[0094]The illumination system of drawing 1 8 is a case (the 1 st state) where projection which seldom mainly needed high resolving 
power, but made the depth of focus deep is performed, and is the same lighting as the former. The illumination system of drawing 1 9 
is a case (the 2nd state) where projection by which it is characterized [ of this invention ] and which mainly needs high resolving 
power is performed. 
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[00953 Drawing 18 (B) and drawing 1 9 (B) show typically the light intensity distribution in the entrance plane 10a of the OPUTESHI cull 
integrator 10, respectively. Compared with the field of others [ portion / of the slash in a figure ], light intensity is a strong field. The 
figure shows distribution of the light intensity I along an X axial direction. 

[0096] Drawing 20 (A), (B), and (C) shows typically the situation of the beam of light which enters into the optical integrator 10 in each 
system of drawing 1 8 and drawing 19 . **theta shows among a figure the range (angle) of the beam of light (emitted without being 
kicked after entering into the optical integrator 10) which can enter into the optical integrator 10. The portion of the grid line in **** 
expresses the portion with larger light intensity than that of the beam of light which enters into the optical integrator 1 0. 
[0097] Drawing 18 (A) shows the optical arrangement at the time of the usual illumination state. At this time, the light intensity 
distribution of the entrance plane 10a of the optical integrator 10 is distribution near Gaussian distribution as shown in drawing 1 8 (B). 
The degree of incidence angle has become like drawing 20 (A). 

When performing Lighting Sub-Division for high resolution in this state, there is the method of inserting the diaphragm 121 which has 
the embarrassment 121a as shown in drawing 21 [ of the optical integrator 10 / the back or ahead ]. However, since only the light flux 
of the slash part of the light-intensity-distribution figure of drawing 1 8 (A) can be used in this case, illumination falls remarkably. 
[0098]So, in this example, as shown in drawing 1 9 (A), the lens system 9a is exchanged for the lens system 9b with a smaller focal 
distance (when a focal distance of the lens system 9b is made into fg^). The prism 6a, the lens system 9b and the lens system 9b, and 
each optical distance of the entrance plane 10a of the optical integrator 10 are carrying out light intensity distribution in the entrance 
plane 10a of the optical integrator 10 arranged so that it may become fg^ like drawing 1 9 (B), respectively. 

[0099]And as the degree of beam-of-light incidence angle (the degree of incidence angle of an axial outdoor daylight bunch) becomes 
small like drawing 20 (C), he is trying to enter into the optical integrator 10 efficiently by inserting the prism component 6b with 
suitable prism angles just before the optical integrator 10. He is trying for this to use most incoming beams as illumination light 
[0100]ln this example, Lighting Sub-Division for high resolution is performed by taking optical arrangement like drawing 1 9 (A) on the 
basis of the above principles, without seldom dropping the illumination in an irradiation surface. 

[0101]The prism components 6a and 6b provided in a part of image formation 101 in this example may be polygonal-pyramid prism 
and 4 pyramid prism as shown by drawing 8 other than 4 pyramid prism. 

[01 02] Although the case where the lens system 9a of drawing 1 8 (A) which is the usual illumination state was exchanged for the lens 
system 9b of drawing 1 9 (A) which is an illumination state for high resolution in this example was explained, each lens which 
constitutes the lens system 9a may be moved, and the same state as the lens system (zoom-izing) 9b may be made — carrying out - 
- a part — zoom-izing — or it may constitute so that parts may be exchanged. 

[0103]The diaphragm 121 for high resolution as shown in drawing 21 may be attached if needed, and it is not necessary to attach it. In 
order to change the magnification of the image formation system 1 01 in this example, the focal distance of the lens system 9a is 
changed, but the focal distance of the lens system 5 may be changed and both the lens system 5 and the lens system 9a may be 
changed. 

[0104]In this example, if the usual illumination state (the 1st state) and the illumination state for high resolution (the 2nd state) are 
changed, the illumination homogeneity (illumination unevenness) in an irradiation surface may change to axia! symmetry by the 
difference in the light intensity distribution of the entrance plane 1 0a of the optical integrator 1 0. In such a case, by moving some 
lenses of the optical system 14 to an optical axis direction, aberration, such as distortion, was changed and the illumination 
unevenness symmetrical with an axis in an illuminated face is amended. 

[0105]ln the above-mentioned embodiment, although the reticle 15 is arranged as an illuminated face after the optical system 14, the 
image formation system 1 4 may be arranged between the optical system 1 4 and the reticle 1 5, and the conjugate side of the reticle 
15 in the image formation system 14 may be illuminated. 

[0106] Drawing 22 is some important section schematic views of Embodiment 7 of this invention. 

[0107]lt differs in that this example forms the half mirror 43 between the optical integrator 10 and the irradiated plane 15 compared 
with Embodiment 1 of drawing 1 , and the light exposure in the irradiated plane was detected, and other composition is substantially 
the same. 

[0108]In drawing 22 , 44 is a reticle side, or a reticle and a conjugate field. 45 is a pinhole and is optically placed by the conjugate 
position with the field 44. 31 is photodetectors (CCD, a quadrisection sensor, etc.). 

[0109]In this example, the effective light source distribution in the center of an irradiated plane can be monitored by taking such 
composition. It is also possible to monitor the light exposure in an irradiated plane simultaneously in the photodetector 31 in this 
example. 

[0110]Although the case where the half mirror 43 had been arranged between the lens system 13a and the collimator lens 14b in this 
example was shown, as long as the half mirror 43 is between the optical integrator 1 0 and the irradiated plane 1 5, it may be arranged 
anywhere. 
[0111] 

[Effect of the Invention]According to this invention, the lighting system in which the projection exposure of the optimal high resolving 
power is possible, and the projection aligner using it are attained by choosing the illumination system which suited this pattern in 
consideration of the fineness of the pattern on the reticle side which carries out projection exposure, directivity, etc. 
[01 12]When exposing the pattern which is not so fine according to this invention, while being able to use by the conventional 
illumination system as it is, when exposing a fine pattern, the effect that the big depth of focus is obtained using the lighting system 
with which the loss of light volume can demonstrate high resolution easily few is acquired. 

[01 13]ln order to be able to control image performance by modification of only an illumination system and not to add restrictions to a 
projection optical system, A lighting system with the effect that did not change to the main character of optical systems, such as the 
characteristic of distortion and the image surface, adding modification variously by an illumination system, but it is stable, and the 
projection aligner using it can be attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The important section schematic view of Embodiment 1 of this invention 
[Drawing 2] Some explanatory views of drawing 1 
[Drawing 3] Some explanatory views of drawing 1 

[Drawing 4] The explanatory view of the optical work of the lens system 9 of drawing 1 

[Drawing 5] The explanatory view of the optical work of the lens system 9 of drawing 1 

[Drawing 6] The explanatory view of the optical work of the lens system 9 of drawing 1 

[Drawing 7] The explanatory view of other embodiments of the prism component concerning this invention 

[Drawing 8] The explanatory view of other embodiments of the prism component concerning this invention 

[Drawing 9] Some important section schematic views of Embodiment 2 of this invention 

[Drawing 10] Some important section schematic views of Embodiment 3 of this invention 

[Drawing 1 1] The explanatory view of the optical work of Embodiment 3 of this invention 

[Drawing 12] The explanatory view of the optical work of Embodiment 3 of this invention 

[Drawing 13] The explanatory view of the light intensity distribution concerning Embodiment 3 of this invention 

[Drawing 14] The explanatory view of the light intensity distribution concerning Embodiment 3 of this invention 

[Drawing 15] Some important section schematic views of Embodiment 4 of this invention 

[Drawing 16] The important section schematic view of Embodiment 5 of this invention 

[Drawing 1 7] The important section schematic view of Embodiment 6 of this invention 

[Drawing 1 8] Some explanatory views of drawing 1 7 

[Drawing 19] Some explanatory views of drawing 1 7 

[Drawing 20] The explanatory view, of the incidence state of the light flux to the entrance plane 1 0a of the optical integrator 1 0 of 
drawing 1 7 

[Drawing 21]T he explanatory view of the opening state of a diaphragm 

[Drawing 22] Some important section schematic views of Embodiment 7 of this invention 

[Explanations of letters or numerals] 

1 Light source 

2 Elliptic mirror 

3 Cold mirror 

5, 9 lens systems 

6, 6a, and 6b Prism component 

7 Parallel plate 

8 Optical element 

1 0 Optical integrator 

1 1 Stop member 
1 3 Mirror 

1 5 Reticle 

1 7 Projection optical system 

18 Wafer 
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[Drawing 5] 
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[Drawing 3] 
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[Drawing 1 0] 
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[Drawing 21] 
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[Drawing 1 2] 
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»2<M[2»fctt»t*©«t«**L. &58#»©«*> 
5 4 **JK>y*l'-***UT«IBira*JMir« 

^SR? £ES tTK^^x^f *;W >r^W-^»A» 
flfflSB. 

[M&9I2] «Rfc©S 1 ft£fi*lC*%««eB 

fc± o «&©«* p >x$ 2 %7tmzmmvtz* 
t- a *;w >T-^w-^©»ffiBi*6©je«Tfa[Raitffi 

[19*53] JtSB*5©Jt«-CSft©tt^V>XS2 

<fc D#KWtg»3t^F£EfiUTK3t** : FC± OS 
^■^r^ *;H >x?U-?©Atffl©#iaS#tf£& 
CTSJ:3lcLfc£fc**«fc"i-*!RWIHL 
[B#E4j gSIS^-Xx-r *;w >x^U-^©AW 
ffi^©3W©AIH**«BET**!e^K**LTV>S 30 

D»»*«KflHEKE«bfcEt*4*afr*ii*a 

1. 2Xtt3©S§W^B. 

[M*«6] «R8ffl81j&£iSfiFfc38#»*Efi 
U R«>t«^6©3t«-Ctt«R«&^l/TR*n«© 
*2*j^*fcW8JI»©«*»j«U BESBWB©** 
6©3t*t?«»©»/jNk>XS 2^Mt*EJ0Lfe^y 

f «k D^K^Iffi!&:3t¥*T*EfflUTR*XT-f *;K 
>x^U-^©AWffi©3t5fiffi»*&«SEb, RS## 

¥*©*D±©jHftft»#eitti/fc c t t-rs 

M#*7 3 «H«©S&lji;&ifi8fcB3fcSSEfl 
U S»Jtffl*^©3t*T?i6F(BR«*^L'TK«n«© 
&2*A£ftlcK9»^©fte}Bj£U RS£ft8i!©«£ 50 



#BI¥5-2 8 3 3 1 7 

2 

&m\zii 0ffig©®/M/>X£ 2*5cttfcEail/fc* 

~f7~4 t>)W >y-ifu-^a>xm\z^m^ 

#lcAlt«**Bf3fc!flSllcfliiaiS**3i»«l'J:0#«i^ 
®A»m©#lM*M&«Eeu IHU*%¥S©HiU: 
B. 

[*&9t 8 ] 3fciE*&©3fc*T«»©tt>M^>X* 2 
^TcWIcEJfJUfc^-X^^ HJH >r-!f\<-i?*fthX 
»l«fl£ffi±©/^->SIBWU &n9->&B&ft 

XtV *;W >y-ifV-9 i©HltAJW**tBffi*KII 
fc«*Stt*3W+ JiDiraTO&aMS 1 SEBLT 
fc ± DfttXTV *;W >5^W-*©Alt 

«#B93 «aiH^XT^*;K>x^U-^©Alt 
B^©3e*©A»ft«S«3E-r5«3e*a**tT^5 
itS#«fr«»*®6, 7X«8©&S*Bttgfi. 

[|f$a 1 03 ftR&©|g 1 £A3&£Cft%0£EB 
U R58#6Brt> 5 ©^TRffiRBS^LTRfliRB© 
»2«j|jUfi«fcW83«W>**»jau Rf63t«©«a> 
6©3l£*T*ft©«/M'>X* 2*5c»fcE5Ib&*X 
>7^1/-*£:frLT«liBitffi*!iaSirr3 
■E. K*H«fc*X^*AH , ;^yi'-*i©»lfcA 
«3W tJJf JfcSrHdfc«WS**3aS+ J: 0 #M*JtS&'> 
ft<it>2:3©XUXAtt&*^S#*»**EBl/ 
-CR^Xx-i- *JM" >x^U-3'©A»ffi©3t3fifi*» I t> 
&B#**ltV>HC»»©» 1 ©ttHBt. +6ttftlClfc 

J: 3 fc Lfc C £ £4$® tT 5 raSB. 
m«9( 1 1 3 ffiR«©» 1 Mj$Mmz%%M&E.W 
L, Rf63£fi|!*>6©3K«TK«ine*^UTKffiR«© 
»2aj^»fc«3»K«©»tt!ttU ItRXtfOft* 
»•* C i 0 «©«* W >X * 2 *5c W KEW l/fc* 

*;K >r^V-^©*fffla5*>6©3fc«"CKB8lt® 
£88^-r5fS. Rje«*©-8?(CAIt3t*S:0f^*[S]l- 
DJMWr«t*a:<tft25©^U 

>TtfU-9 ©AjtWOJfeS&K* 1 * 'i>»^!lVJ®<E» 
«©« 1 ©«0it«)»4«»lcJt'CTJ<a«»fcSlV»fW 

*rrs*i 2 ©«sit*s«-rs *5 tcL^j: &*fMt 
t-r^fiswsB. 

[»*5 1 2 3 «R«S©® 1 «U«j£«lc363taiSEfi 
U> K563tfflA»6©3t*TKfflR«*^UTKIBn«© 
JS2*j«3E»fcWIJI6«©«t»*U. ttXX»©ft» 
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3 

£> ©**T V >X% 2 #tcW bit*? 

AWB©3t3fcflE»#«ai/. iHB«***©«ir±© 

mat « J; 5 fc bfc c £ £ ft® tTSfeKBftgfi. 
t»#B 1 3 ] filR&©Sg 1 

•7t>< % )M>7-{fu-foxttw\z%»m, 

T4-h)V<i>T!fV-* ©W fflH*» & ©3fc*T?S 1 
UT»2*(*:H±fci4»«*-r«B. Kig«^©-8i5»C 

AW«*«»f«*iflicfliiaia*a3iuii'±!)ifKiriBa a> 
4>&< tfe2o©7 r u^AW$j^r5^s!i^sEH 

UTK*yx-r *;k I—* ©AtfflOttSI&fl' 
#«ESU &iS*#£S©Bffi±©#3ia^*£>«# 

[0 0 0 1] 

ft&m%mmz®u mmz^mm^osmm 30 
y&mwzmmL. m>&&j]ifi®%\zmnz£z>iz 

©Tfc5. 
[0 0 0 2] 

SiK, x^niz^mmxmomsihmv^. 

fclCftitllSflHi 1 MD R AM©¥W#*7-©«»«8 
fc-tf-75 ? O >©»«*£ rrs*W02©a**TSi 

©*£, B^iSfiSa^UT. #^£©NA (MPS) 
S**<l/TV»<;«rtfs«J§V>-a»&. L*>L*iETB« 
3fe«fcft*g«#6i«K**.T. ffifc£E#ffiff£fflV>fc 

[0 0 0 3] «*tt*il/Cg«* I »««<***»© 
©3t**t^n-tX©W#WB*t>T. W)V>f774 
[0 0 0 4] -ffitXf-y/^-©iijaSSttNA©2« 50 



#H¥5-2 833 17 

©«?«^*#«k5frst, *ntxtz%m&m< 
[0005] rncwbTx+v'TP— !f-(cftssn 

[0 0 0 6] fi»fiftffl3tSfflV»«ffilC***Sl^±3 

X*©-«fc. fi©»»t»4aa3lEfc#UT18 0a© 
•f^fe©-?*?). IBMtfcOfcE) ©Lev en son 

RP = ki A/NA 

■psan*. mo. 7~o. stf&jamttitisn? 
*«fcgs*T#.a c £*»» &*vn>.&. 

[0 0 0 7] {fcft->7 httfc»li*© , b©« t a6*lT* 
•P. *n6ttH*«B*V'f^nTA'fX1 9 9 0¥7 
fl^l 0 8^-j?&Bfflgffl$©BXfc8L<E«3tt 

[0008] L»L^&mK2iMWk*Ha®tt 

ffi->7 h Y*£*m>T#«*£fi±a'&Sfc*fc:tt* 
£#<©Wg;£**8oTV>.&. 09*.ttgttTISIH££& 
^TV^feWtUTKT©^©* 1 ^^. 

(n) . ffiffi->:7hKffl©ftafcCAD©BHS#** 

a. 

(A) . tiffiS/7hK£ttttftfcW't$'->©#& 

(*> . as. 

[0 0 0 9].C©fc»*l6C. £©&«-> 7 hT7.?£ 
IWlTWMff«Mt* fett«* 0 . 

tooio] nnt»ixT*taaAtt»^KBsa«t 

*nS«V>fc«3K««ft»B¥3 - 2 8 6 3 1^ (¥ffc 
3¥2fl2 2 BfflSO TJJWLTV»«; 
[0 0 11] 

f*jfi©aB»l«fci«KV»IWtCttl LfcJMI**JBt»T 
[0 0 12] HR©¥«fMMIBK©WBXSB/^^- 
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5 

[ooi3] *5BWtta«***rtfSffft5a«tra 

/I* - > JWKRtflMMM fc* U TSSJfc* KfttrR * 
■5-©USaffl U SPSS* 2 0 SSASrSSS^rrs 

*«BR»fci:8fc#*f*fc». mtMomwxtm 

[0 0 1 4] X. ±Etfcmfc5iai8M&2)©S> l £2r8;£ 
LTR*H«ft«HLfc'b©jW»WB8 1-91622 

«Mrea*sn-o»«. nftft-voiftffisHfcaftiiH 

t. *7x^#;K>x^-*©iiat"R«i^>X£;i 
OTIBiU *7?4*JW>5 l *l/-*fcA**©a 

*« nfci^xoJWRfci o^jansittt+^if at 

[0 0 15] L*l/tt«t6Jl©*ttfct 1MMMCN9I 

»**%V>. X^XT-f^K^ri^-^fcASft© 
»*S*HH»^ 6*^*fflfcrS!l*)WMilH 5 
8-8 18 1 3*&«, #HBH5 8-4 3 4 1 6% v 
«, ^fflBS5 8-1 6 09 14^a, 8rg|BB5 9-l 

4314 6^*TjwsnTn**». zninmrnm 
[ooi6] *mitt. iMMM!£iraK&<. *ma 

©Sft£S69i-T5. 
[00 17] 

[HS*«f»-r-5fc®©^a] *fta©img<tt. 

(1—f) «n«©»ljfeS5S»fC«3t«ftBBIll/. R 
SW6«* 6 ©3fcJfcTrRffiRft*4l-l<TRfSR«©8 2 $ 
j^»fcRR3t«©*«MsU ««*«©•#&©# 
*T«ft©«/M/>X* 2 *7c»fcBWb&*^y-f * 

r& t t^f-f *;k >w i'-* fc©rafcA#t#*£ 
[0018] (i-D) tommiKOMmzRm 

*BRU tt»^»6©je«TttttnM«^tTtttt 



(4) &B8¥5-2 8 3 3 1 7 

&*7<t< iJM >y^U-^©itfflffi*>6©3fc«Tft 
flBOTpfcHiJif SIB, R8**©tttffiS8fcA»3fc*S 

[0019] (i -a) *w»s©3iarc*R©**i/ 

>X£ 2 ^7C«Jtlge?!lbfc*Xx^ *JK I/-* 

^>?yi^-^i©IBfcAltJWftBfft*«Ifc*WS4 

t ± 0 *JW >7-ifU-^ ©ASffi©#3fi& 

[0 0 2 0] ( 1 -n) ffiRR©Sfl 1 Rjftfift&BfflK 

HMeR2ftjiUM£RJm©Rt*RU 

©ft£> 6 ©3HtTRR©R<M/>;C* 2 jfc5cWfcEJ0L 

f*B. tt«R«i*X'r>f*;W>7 i yi/-^t©m 

# £4>&< t^^roXUXAWfc^Sft^^fcE 
HbTK^-Xr^ *;w ^xi'l'-^OAWffi©^®* 
#«<*»*«Rlr»B68*©» 1 ©««t. «t»fc»»fc 

tt*TjiaB#fciiv>«*«rr6» 2 ©tfffitfcgft 

[0 0 2 1] ( 1 - *) ffiR«S©fg 1 ftAftftlCgjfflB 
SEHU R563tSB#&ffl#Jtn?R«RR£rt-bTRffi 
R«©«2^iS«KRf63t»©«S»<3cU. RSS#8S 
OfttllftftCJ; D RftOft/M' >X£ 2 aScttfcEai 
Lfc^Xx-f >7^I/-*©A*rafcRR3ii\ 
30 R^7 i ^*;W>7 i yi'-^fflltfflffi*6©3K*-C«! 
■MKRnTOR. RR«*©-«KA»3fc*«8r« 

©7UXAa5#*rr*^i&?£EBUTR:frX5V 

mmtmom 1 ©*Bt+iC*#fctt*cTHffl«»fc!fc 
2 ©«» t s ± 5 tc l & c t 

[0 0 2 2] X*§gS>l©iS#Sltt8fitt:. 
(1-a) «n«OSljUUEflFlcKXS«EKU tt 
40 »3K8?*6©Jfc«-rRfllR«S^l/TBE«R«©*2Mt 

Afi»fcKSBe«©«t»J«U. RWt«©«*6©* 
«Tffift©«^U>XS 2 ^WlcE^JL-fc^XT 1 ^ * 
;W >x^U-^^^UT^ 1 «#H±©/^->*« 
WU R^^->*a^3fc¥*fe^bT»2i»fl£ffi±fc 
a»83tT«B, R«R«i*Xx^*;K>x^l^- 
^ t ©M»CAjt3lfi3ttSBf)fe»lR»Cfi|6jS-B-S3ttt*«fc D 
if K?TIB&3B*«^ tBRUTR*^?^ *;W 
W-3'©Altffiffl*il«»#«E!Et. RUUIfJt**© 

50 [0 0 2 3] (1-h) MH«©fflRjOiS«iC»effi 
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SEBU tt»3t»*603We«flin«ft*tTWI 
n«ffl»2«jftaE»fclB83W»«)»t»*U Rssftss 
©ft&fftftSCl: OS»©«/jNk>X& 2 ^TcWtrE^ 

#«^l/T»2«*IB±t!MJ«*-r*il. RfcfliJS© 
BffiiESH: AW^SBfr^iaiicSlSl^tirS^KI 3 J: D 
jf&WtB&ft^jfi? £ESbTR*77V *;H >f? 
I/-^©A»lf«)*lME»*«Jait. IMWitt**© 

[0 0 2 4] ( 1 - 5 1 ) 3fcSW> 6 ©3fcSnr«»©*/h W 
>X£ 2 Jfc5ctttEW tfc*^^ * JW >f^W-^ 

ta»3t**KJ:oii2«#iii±caaMijtr*B. a 
xm t*Xr4 *;k >y-ifv-9 t©wtcAW)t*& 

Bf«*^lc<5l^*-B-5^j»(f J: Off R^ffi&^JfH'* 
Eg UT*JC*SIHF t «k 0 R:*Xx>r #;w 
*©AltiBffl#!ME»tfS*eu Ki«afc¥*©ISii 

[0 0 2 5] C 1 — U > ffiR8©$ 1 *MUfi»fc»W 

nft©!B2fcj&iE£fcR5Sft»©*£»fcU RJ»K« 

©«a> e. ©#$■■?&&©«* w >x& 2 ^« fcfijn t, 
1f*?=r4 #;w >x^v-^ s^brm 1 ®#®±© 

•f >y y £©IBfcAM3W«BB£*fo fcfiffiStf 
0 #K^lgft'>*< 1 1 2 ^>©X'J XASW 
******** tlMl/TR*?:^ *JK >7^l" 
-*©A»Ifi©3HI*»tf«BEU &&»#**©« 
E±©#3l&#*&«#a^lIie#»©S5 1 ©ttffii 

*fc»»tejt*Tj*2M^fc*Hra«rr*j*2©« 

ttiSWifSiSfcUfcJifceWftfcUTtt*. 
[0 0 2 6] ( 1 - 50 fl?P3fii©SB 1 **E«fcW1£« 

P1*©»2ftjftiS»fciaBi|M8©*ft»*U KISJtffl 
OftSlS*»CJ:D«»©a/M'>X*2^5c«KE?!l 

R^-^x-f >x^w-^©wai®^a©^t?m 

1«WB±©**->*IM!U R/^->*8##* 

T>T&fc'>fc <fb2^>©XU XA««f **T *3fc*** 
£EBLTR*Xx^#;M'>7^l'-:5'©Aat®©# 
3W»*ft«HU Rfi«3t#*©tt1i±©je3IS*««f 
^8S»*»a^Iaieji*»ffl» 1 ©tfffifc* &gB#K:Jt'*T 

H3a*#csiiv»«R**t*» 2 ©ttsstsiifti" * z. 

[0 0 2 7] 
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[gjiffl 0 1 H^w©iwBMjK**nsjBv>&a 
fflufc«n?»*. 

[o o 2 8] 0* i \mm*&mM$%mtzft 

y- 2 ©H 1 *jHiE»KBflll/T^*. 
[0 0 2 9] *Bl±0*Ufc36W»H55-2fc.fc-3 
T£#3n, 3-;l/H55-3TSItbT«R55-2 
10 ©US 2 4 Kf&ftg 1 a ©ft RXm) 1 b £ 

[0 0 3 0] 1 0 ltttSft*T*rK 2"D©W>X5S 

ftl bt«tr*«MH l 8t*l/T*^y-f 
Tifls-f 1 0 ©Altffil 0 afcHftbTH*. 
7 8 ttA»jWft»rSaifllfc«a tf SH«7'J XA <fc 
&j£*XUXA^6tASt#*&*©*£ttffi34* 

[0 0 3 1] 8 attftJ$ffl»T*!>. #3MSi* 8©X'J 

t5i5lt«]«bT^5. ^Fff ^FK 7 #**B (C & * 2: 

tttisifc* i o i \mmmrTU±>h u yi/tu-ox 

V>*. #**T8ttJSft#i o i©ftffiiE»fc*Ml/T 
V>*. 

[0 0 3 2] ^Xx-<*JK>x^l^-^l OfiffiS© 
m/M/>XS2^«tCE?0l/T«{KtT*l3, *©» 
fflM10bifi^lC2^ill0cS:^b-C^5. 11 

»i«D«Wc*D. «»©§8nffl#£#U-?-©linJ§M* 

30 «J*lB+TrWA6n*«ll**l/TV»«. 8E0SB&1 
lH2*3tiSl OClcabT. Sf[L,T^S2*3til*t 
a&t>£to*v>®«K:ESbTV>*. 
[0 0 3 3] 1 4 a«^>X^-C*0. ^-Xr^K 
>T^W-*1 0©lttB®l 0 bfr £©*&£&* U 
R9«»U lis 5-1 3 S^LT3U^-^U>X1 
4 b t^lCV-^^^Xx-v 5 1 6 fcRftLifcttlHtffiT 
fciW^H 5Sfl8WUTV»5. k>XS14atn 
iJ^-^k>Xl 4 b«m^U>Xl 4S*fiKUTV» 

40 [0 0 3 4] 1 7ttS*3fc*#T?*0. 

Ji*»n&/^*->*f lAftyf 1 OlcStBUfc^X 
/M 8ffi±fC»/Ma*UTV>*. 2 0IWI/Uf-^ 
VXHfwZ 1 9*SBL-TVi5. *SIJSff!l 

Ttt^-Xx-c *;k 1 o ©ttta® 1 o bifi 

«F©2^iBl 0C««#U>Xl4fc.fc9&85tt¥« 
1 7 ©IS 1 7 aiESlC^SnTV»*. 
[0 0 3 5] *HJS«f9Tttk5 1 i';H 5©/^->©^ 
|RjttRtfj&*«mSfcfcCT>fc£5&^ 8 ©X'J XA8I5« 
6. Xtt¥ff¥fi7£aj?65lCJtK+lC«OSAS<!:ft 
50 K&SICJSXTi&Offitfl l©MD»«*»lsa*TV» 
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9 

Z. cnfc±D!SW3fc**17©«B17afc»rtSft 
- 2 8 6 3 1 L&H9i#ft t ra«(C UTiWBtt 

[0 0 3 6] *t2^»Wt*t»T3t¥«^8*?iJffl-r 
1 0 a©3t3ME»**«tr*t#fcfW3K**l 7© 

bs 1 7 a c»&2n« 2 xtm&offi&momi 

[0 0 3 7] 02, H3tt^Hl©fflP9»2A>6^ 10 

5^*;w i oicssjtKssHum© 

£8BtPS0Ti&5. 02, 03-Ctt3 7-3tttBSbT 
02. 03Tfit ^5R^8©&SsS6, 7£fl 

0 %z.t*7t4 *;w 1 0 ©AW® 1 0 
a ©fta^*££H$im>*«££*t,-0>*. 

[0 0 3 8] H2tt3t9*F8©5'6©W¥«7S* 
B*fi:SHBL;t«<&£, 03Tfit3fc¥* : f8©5tS©X 
"J XAgW 6 £3fcK>P CEHLfc«^*SLT^-5. 

[0 0 3 9] H2©»flSi^£Kftftfte»£0&S 
i*fjlljil**ft«< (JS1©# # 

81) -C$15. fE*&Ri;ilB«#&?*«. 03 ©HE* 

[0040] 02 (o , 03 (o tt-s-n-en^r 

^ *;H >t?>-* 1 0 ©AW® 1 0 a 
*»*ft«*Wt«l/TV»*. H*fl*©«&tfft©« 
«Ctt^»S*»3fiV»«*T*5. 0 2 (B) , 0 3 
(B) fii*tt^tt02 (C) , 03 (C) ICSI-XIfcfr 

[0 04 1] 02 Ttt***T 8 ©¥ff ¥« 7 30 
KSBSU ffiRSI 2 ©$g 2 $&4 KJgjS 0&%3tffi« 1 

0©A»ffil 0 afclg«a-e"C^$. £©i:t02 
(B) 4 lihOT-VV-tl 0 

©ASt®l 0 a"e©X*lRl©3e5ME»*tt. BWfCraffl 
©EWEJMte&oTU*. 

[0 0 4 2] 03TfiJ^S&?8©X'JXAa5#6£# 

&<p\zmmb*7T-< >?-!fu-f i o©a#® 

1 OaT©3t®S^tt03 (B) , 03 (C) fcjftT 
<fc5»C. *fft^*tp<^aT5l^'J>^©3 , £3fi«» 40 

[0 0 4 3] 04«02 (A) CW¥S7tI/>XS 

9 -£lt*Xt^ *;k y=f^v-9 1 o ©aw® i o 

V>Ttt¥fr¥tt 7 1 l^>Xfc 9 OfltlflJ±j&<i1t&tfW> 

x% 9 ©awijatffiMi^y-f >f-ifv-9 1 

0 ©Alt® 1 0 a ©3fc¥WEJ8tt. U >X* 9 © ftAE 
[0 0 4 4] r©tt¥fT J P«7S:^ffioo Tttffl-fS 50 



#BS¥5-2 8 3 3 1 7 

i0 

^©AWffi 1 0 a "v©3fctt# 6©AJ»» t , fit 
1 1 = f o ■ t anat 

¥ff¥«7Saai-*ft^fiJ©3fc*©3t«rt»5 

©sssso frat*Xx^*;w>x^v— ^aw 

ffil 0a^®A»ftfifii, 
[0 045] 
[ftl] 

'ft) 

[0 0 4 6] ffitjT, W¥«7©fifi (I/>X&9© 

MffftAll) fc*t»T3W©A*felte&ifc *XT-f 
*;K>x^W-^l 0©AW®1 0 a^©ASWS££ 
A-ficAW&H©*^xa r t«tT?*«. 

[0 0 4 7] *^16WPfiJ:K±©3e¥KacJ:D. ¥fr 
7 » 6 PMiX'J XA J: D j£3 X ASB# 6 HAS 
ASHtJCkO, *^x-<*;W>5 L ^k-3'10©A 
St® 1 0 a lC4JV»T*«i»)9W<«3a«TSlV»y >^ 
#©#3aK#flffi:£JSUTV>S. 

[0 0 4 8] ff7-'fil)H>f-ifU-91 0©Att® 
1 0 aT<oyt%&ftmt&&yt¥X 1 7©H®1 7 ate 
»*sn^»3IW©36SME»*fc«*l/Tk>*fc», 
¥ff ¥« 7*»6X'J XA8B& 6 fc^g*.* c ifcj: 0 . 

a###*i 7©m±-e+o*» ot«as#) fcJt* 
Tffia«?»T3t3fis*^fi^^n»3iai©3e!fis»#s}B« 

[0049] ft, *^JS«yiri5^Tfii^Xx^*;K> 
x^w-^i o©wtu®i obm\zmmtti 
fit-c^o, c©»offl«i ittiiAHai«©iia«*b 

*©PI nm*££Sfi:£S£i*5 £ £rin?£5ffi8t£*r 
C©«D«I5«1 l©RQflMKtt. i9*Jt^» 

1 7 ©Bffi l 7 a firj&ssns 2 *#g«©}£Rfi:*f£ 

[0 0 5 0] **JSWCfii3t^^8©X'JXAiW6 
^ffliSQgA, fclXliX'JXASB#6'\©i0#A£i&9 
«ttl l©g|P^©gM*#fffl-r5rtlZ«tt). 3t* 
©*«4W« *tt* 0 ^, BfM©Wa)taS^!K«:#TV^ 
a. (i«*SI«WIC*VJT»0««l l*«HcKtt&< 

Tt)*%^©B69£5i«-ractttTira. ) *nis«»i 

I^^Ttt^±©«t5!&«fi6tJ;f). £©ftE¥3-2 
8 6 3 1 ■fca^l/^: J; 5 \Z V^t>)V 1 5©/^->© 

«<mmi jjnitKflsi** *mm*nmmM. tmmzm 

2 (A) TS1-^tb. *?7-<<l3M>7->f\'—S> 
1 0©A»®1 0 a©it3fia^^3tff ASfc&$.k3 

[0 0 5 1] X, /^->©g/h8rUat*3^l$fi*03 
(A) ^Xx^*;K>x^W-^l 
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(7) 

11 

[0 0 5 2] ft, 02 (A) ©£§ 1 ©tfUKfc^T^fT 
¥ffi7S#ALT^S©li. 03 (A) ©$g2©£S8T 

xu xasw 6 mwsitw&tvc^vyxik s t u-> 

X£ 9 t©m©JE^g:^£S/J^ICfiIjL5fc«)T?» 0. 
X'JXAgB#6#»K X!iW>X*5tV>X«9a: 
©MWftB&ga^gfcofct^-C. ^XtV*^ 

>xxu-* i o mv%¥&mt8®\m\,^m io 

[0 0 5 3] 05. 06«*^16WC^T)e«*l 0 

1 Zmm* WsX* 9 ©&j£iE» f £25 ^.fct £©¥ 
ff¥fi7SS3i-r5^»&B Si , S, ) 
tilfiA (a! , a: ) \Z*ttS*7f-<1])M>7-tf 

v-2 1 o©A#mi o a-eoAWiS otters©*?;* 
ti . t 2 ) t<omm^bft^.m^-vi>^ 

[0 0 5 4] 05£&(,rck>X&9©Ji^8EfIt£fi 
tbfctfrti = fi tanai #l££;-f5. X06C 
*V>TU>X£9©Jl/&Sglil£f. tl/ifc^t, =f 29 

2 tanai #j£4LT^$. 

[0 0 5 5] Zfte>0>j!$mT&5\Z> W>X5&9©1 
<ft£IB f £ * t < t n«. ¥fr 7 ©figCfc^T* 
$ a Tt^r-f *;k yf-tfV-9 1 0 ©A*f 

ffil 0 aT?J?r£©ii5;*©AW{fcBti SflS^fltTt 

5. £©££«. v>xmv%kMmki %±$<tn 

tffg2©:KStrc©X'JXAa5tt6©£g (X'JXAfc) 

j; t3-enfc*tt<zs©aic< i o i n t«« 

fc©*fa£V>TX;UXAft*t 5 ' -2 0° SglCfcSck 

[0 0 5 6] *^Wfc*»t5^*f-8©XUXAS5« 
6 \mm?V X/»fcR61*ASif3t«*BB£*|6lK:fi|SlS 

**saT*n«i:©«fc5a»«T»oTfcsn. 

tf07 (A) t^T4^«|X'JXA^08 (A) fc^f 

8fcHX'JXAS©##i£XyXA«fflV>T"&&K 
[ 0 0 5 7] 0 7 (B) > 0 8 (B) BS*H7 
(A) . 08 (A) ©XUXA8B«£fflV>&P*©*XT 

^*;W>x^b-^l 0©Alffil 0 a ©#§!&&#*? 4? 

t«BtttC**>l/TV»«. H+«««»iWI!l©«»fc]fc 

[0 0 5 8] W. *R«fcfcVvtXUXA»»6ttJttl 
It 1 ©£ 5 »c¥fT¥fi 7 fc XU XA«tt 6 © 2 SfS©$J 
0 **®ttC 3 «g£Lfc©X'J Xmtt MWKfc* 

[0 0 5 9] *|61HC*5HT07 (A) ©<k^&4^ 
X'JXASJfeWf^EieU «rB»WHI:*-«-*::i 
CkO, 03 (C) ©i5&'J>y*©3t«S»*Sff 



#§§¥5-2 8 3 3 1 7 

22 

[0 0 6 0] X, 7'JXA«f6WDS*.*fcPWfc3fc 

[0 0 6 1] 09 tt*»H®glKfl 2 ©-ffi#©gSB8l 
B&0TSS. 

[0062] wmtrciL 0 1 ©ssifii 1 \z^xt 

Xx-f*;K>x^l'-^10 < tr)fctif^ (XElff 

©3fcK«t"CA-737-3 ozm% *§«si 0 ia>s 

©J6«©-S!*^fflll3 1 <CCD*4*HM-fe>"*- 

[0 0 6 3] *£16m!te*Xx^#JW>xXl'-* 
1 0©Att® 1 0 a fcfettSXaM&ffieM^CffM 

JiniCfctJAIfffil 0 aT©#^Rtf#®£#ft©£ 

[0064] *mi&mz%\,*TWz-\zy£¥% : ?6 
««sfflv>ntf*X5 i -i'*;w>x^w-3' 1 o©Att 

ffil 0 ate*^«JHME»*SBfao»CSE3tr*i:i 

[ 0 0 6 5 ] 0 1 0 e#»9i©&ttw 3 ®-«#©gs& 

&B50T&5. 

[0066] *mmmT-\m 1 ©&ssw 1 cjt^rxy 
xass# 6 «%K>f tcgtrs twc^Xxw #;w > 

t-^W-^ 1 0©Aftffil 0 afiStCW>XS9©ft*)D 
fcjft^KBfflSiftS b>X« 3 3 *«3»LTt»6jiM«Jl 

[0 0 6 7] #*&«mi*Xx^#JM , >7 1 Xk-:$' 
1 0©Att®l 0 aO±D»V»««K***+a«TBf 

[0 0 6 8] *C43felMf ®%¥tt#Jl*H 11,01 

[0 0 6 9] 011, H12l*3t*3RT8 (X'JXAgB 

1 0*T©*llfc*a«fcjRl/Tlr»S. 013. 014 

tt-e©t#©*Xx-c*;w>xXi'-^i o©A»ffi 

1 0 alc;mt5-#©tt3&S#tf£^U-a>5. 

[ 0 0 7 0] 0 1 1 (A) ttHM^ 1 K*WTflE*©* 
5S©H9!£fT5£#©EBT$>£. HR69fc^XrW* 
;K >t-XW-^ 1 0 ICAMT^S^iSro^SK^S^ 
T^O. 011 (A) ©:§£*©£!»* 0i r$>5. * 
Xx^*JK>xXk-^ 1 0 ^"Xx 
-f *JH >-rXU-^ 1 0^©A«AflEJ»»ft*fli 

jt»v»±3K«»an*. ^©^©^Xx^^jw^ 

tf]s—$> 1 0©AWffll 0 alC*5lt-5^3fiS»*li5X 
5>-Xx ■ AjPA*^y©JF*«*>6*3tfl»»ttlRatl 
*TU*V>. «*«H13 (A) J:»3fe«3t«£^<-r5 
cna±©a3tSS:ffJ;5t1-*i:. 

*Xx-< #;h 1 0 ^© awakes 0 
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i fciSSATbSS. 

[o o 7 1] 01 1 (b) \mmmi\zis^x-/<)XA 

ffi 1 0 a ©#3$S#:fi«:0 1 3 (B) l^-f. £©1$© 
ft£©Alt®l 0 a^OAWjSSi fcfcttSS^AIta 
gtt01 1 (A) tmt<6i bfcbglRfcA 

[0 0 7 2] (A) tCS-r«k5lC3t^l^ 

3 2 (XOXA^^-^Fl^X) £Alt®10a© 
Str^lCAna C tK-fc DSAAItSfc'h* <T3 E i# 
E©fl$©Altffil 0 a©#3!&g##£®l 4 

(A) Ctk-T. 

[0 0 7 3] c ETflbfcA»afcsfc***r**&». X 
■J XAg&tf 6 * b-trf'T* *;w >xX 1 0 *T 

HI 2 (B) «-E-©3fc#*Iig£?OTb 

3 (B) 012 (B) Ttt'J>y»©3fc3ME» 

[0 0 7 4] *S»«Ttt&J*L&±3fc:/ , J;CA* 
«6fcJfAb&i:fc»::.kD. *Xx4 #;M >r XU- 
* 1 0 ©Alt® 1 0 a frfeW-*AJWItt. *©g*Alt 

I/, A»ft*©*aft*fx5i:ifcJ:D. AltAtc&JS 
«r?t, *©A»A*^AM*fcfc* ******* 

[0 0 7 5] ^OftftW&^aitT^'JXAWWe* 
&:*Xt^ *JW ^xXW-* 1 0 £T©3£#£©X- 
Afc. MB3t**©WD#*.fls. WHUJitO+V 

UXZ>©«fcH»X'JXA. E3A«IX'JXA©«#E3^ 
HX'JXA) ©if A. #»®U>X©}fA, t>u<«c 

hs©#ffl«jWBffiiiifirc»*. 

[0 0 7 6] 01 5l£*89!©Jdfifl4©--tt&©Stf 
W0T7S5. 

[0 0 7 7] *&lMrvttH 1 ©*J£03 1 fctt*T** 
*P8 (7UX/4Mf6+¥fl¥*7 0ttB) 

10 1©S^er&U W>X*9©J££ffil8S:£A.T 
*Xx <f *;W >fyw^ 1 0 ©Alt® 1 0 a (Cfctt 

©ffiWffldctt^UTfeS. 

[0 0 7 8] 01 5lC*ViTPBW>X*9©BffiS« 
febtt<>*. 015 (A) ttHJSflllTOfSlCttffi© 
19!tt!!8*3fcbfc'b©-C*0» tfXT^rt^-OxXb 
-*1 O^©Altft«0T;&S. 015 (B) tt&ttf* 

lT»2©«aH©WM«UilftS«l/&tO - C*D. KAJt 
ABH1 1 (A) i^Ue-efc*. E©IS. X'JXASB 
«6£tt®Pfr&r 6bBl 5 (C) ©jD<P®T©3t 
*g£/jN3<T5t, &Alt8 0 * 0 1 1 (A) . 



(8) #H¥5-2833 17 
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(B) ©use j «tt)'b/hS<T#5. *n«wttc© 

«rfc 1/ >X£ 9 ©m^SEOI^SgAT^Xx^ */H >x 
Xb-? 1 0 ©Alt® 1 0 a lc:mt*ftiag$rt>©ffii9r 
ft)*M;£0oTV>S. 

[0 0 7 9] 01 6«*xm©«KM5©KanE»H-r 

[0 0 8 0] *£lfifflBH 1 ©3SJ£{»J 1 fctt^TlSft* 

i o is«drrsi/>x*5£Baiib«pifi2©iiP2 

a*tl^>X«9lCiD^X7 L ^*;W>Ti'U-^l 0 
20 ©Alt® 10a (C«e»-T5 «fc 5 fc b. fr-Dft&m? 8 & 

©ffl©«j«ttHi;-e»*. 

[0 0 8 1] IPS. HI <D£1&WV\mW. 1 ©fgftSS 1 
am&tJrJtilW yy-tfV-9 1 0©A»®1 0 a 

Xb-* 1 0©m©;R!fl«2©H!n2 a©«S«ttB (H 
□ 2 a ©«©(fi:fi) i£&[C fc 5 ttT Hfe. 

[0 0 8 2] £nfc#L5t*W!TB*R«2©Bn2 
a ©fts^Xxw *;w >TXb-* 1 0 ©Alt® 1 0 
20 a±fc»*U ft^SiS? 8£#iil t^Xx^*;W> 
r-Xb-* 1 0©f«©5g3tgBl a©if£«ftg (ffif]&2 
©352&j&(fi:B) E«fc«*TV»*. 

[0 0 8 3] X, **«WTttb>X*9©tlffia*j6ffi 

>X«9lc«tO, *2iMI3MU/fcM%Mttlb»6 
©3t*saPMriWIE3ltK»(lU *Xr-r#;W>TX 
b-* 1 0©Alt®l 0 a±fcl*]ttTW&. ffi, X'JX 

A«»6«JjfA*nrv>a«^ b>xs9a>e>4#© 

^fr^DStf^Xx^JM^Xb-* 1 0©Altffll 
30 0 a±fcfilttTH5. 

[0 0 84] 017 tt#893©*ig0ij 6 ©£S88li&0T 

[0 0 8 5] *&16ttS0 1 ©**« 1 fciKTjfc** 
^8£#$fc£|B]fc:*l>&< t>b20©XUXAfi?tt6 a, 
6b&EfibT«£b, tfXx^K^xXb-^l 
0©Alt®l 0 a©ft5&«#*>££3IT*ISKfct SP% 
^2©«ffit-r-5tttCtt3 l e^3S : ?8 (X'JXAffi«6 
a, 6b) £Xm\z£%tZt#\Zltiimi 0 1S«I 
(K-f 5-88© P >X^ 9a*te©P>X*9bi:Xftb 
40 T*^*3t«©AltH 1 0 a'\©A9ta*WS < 

3Cl/T««©5(WWllffi*H-3&Aa»*t»T*D. *© 
tt©*«ttl^U-C*. 
[0 0 8 6] sWWWrctt»BW*8ctbTJIl©««T 
tt3tK*tCW>X^9aS:EBb (£©i*#**T8 
ttffl^THttW. ) ^X5 1 -i'*;M>7 : -Xb-^l 0© 
Alt® 1 0 a ©*3«*tHI%ja»3fc#* 1 7 ©B® 1 7 
aT©3t!l«^**«»«««^Hei*»ift*±5fcb 

[0 0 8 7] -ebT^Jfl^S (XUXASS«6a, 6 
50 b) £%K* ICffigT5t«lCb>X*9 aOfttoDC 
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JMUSII® Aft 5 U >XS 9 b £EB bTSi 2 ©tffiSK 
bT*Xr-< 1 0 a ©AW® 1 0 a 

^©^«S©A»£*Vh£<&.5.£5l;:LT. AttSl 

0 a©3taS#, 1P%81$%**1-7®BB1 7 aT© 

[0 0 8 8] *b*m!0*jU®£jk0!ll 

[0 0 8 9] 131 7C^Tl^>X*5tt^2ji^ifi^ 

s. 4©^&<£%-«©i'>x»tt#« 

■f 1 0 ©Alt® 1 0 a©^3$a^**IS8 

[0090] #^iseraa. w^jh 5©/^->© 

ifc.5U>X«9a£28:©XUXA?l#6a. 6b££ 
hjtiK^n? 8tV >XS 9 b t C« 0 #ATt^f>f 
^JH^x^k-^ 1 0©ASffll 0 a.-C<0%&3t£l5 

S^ftSit. &fy£¥*l 7©»®1 7 alCiijSSnS 
2 *3tiS«©3t3ft«»^S3Eft3-a-TV»5. 
[0 0 9 1] *fc*«B«lfc*t»T3e*«^ 8£?f]ffl-r 
%XLh\Z£.W? 1 T4lllMy ! f>JV-9\ OOAJtffi 

1 0 a©3HOE»#*»tr*i:*fcS»3K**l 7© 
ttffi 1 7 a fcJgfKSft* 2 *^«#©3K»«»*©2H 

[0 0 9 2] 018, 01 9tt#401 7©fflP9«2*i 

fc£€©ge?«Ei&0-?&£. 018, 019Ttt5 7- 
3tt«*l,TV»*. 018, 019TS, #^31^8© 
6S5(l£i»0#*T*X5V#;W>xXl>'-:? 10© 
AMI 0 a©)HME»*ft«3Ea*TV»*«^ft*b 

[0 0 9 3] 01 8ttU>X«9 afcttK+KEHL-fc 
01 9Tlil>->X5i*9 a£&£L. *-©ttfc>>? 
lC^S?8©X«JXAgl!»6 a. 6b£W>X*9b 

[0 0 9 4] 01 8©Sg^«tt±lCiiS»«*S**t)^ 

fig) ffi*tHi;ii^ftT*5. 01 9©®$ 

£fr?#& (g2©ttfig) T»*. 
[0 0 9 5] 01 8 (B) , 01 9 (B) B-Wlftt* 
Xx->*;K >=rifV-9 1 0 ©Alt® 1 0 a ICfctfS 
3t5l«»**«SC»fc«l/TV>*. B«P*W6©fiMftWi 
©S«Ktt^je3ME*»»Hfi«T*5. HHTttX** 
rtOBtjfcJHUE I ©#fiJ£^LTtr>*. 
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[0 0 9 61 020 (A), (B) , (OB018. 
01 9©§->XrAICfcViT, *Xr4 #;M >T^l' 
1 0 KAIfr*3fc«©«f-S«*fi9fc*L/fct.©T 

0+. ±ett*XT^*;K>x^w-^i oic 

ASfCt* (*XtV#;K>xXI/-*1 OleAtfg 

ij-enricaiwr#5) ^si©®® (a«) invit* 

©t?*5. X0*#T«!©g&#«, ^Xx^JHVx 
4^-* 1 OKAJrt'*3iaiCDiO*3l*C!)**V»«» 

Iff [0 0 9 7] 0 1 8 (A) Ba#©®9§#JB©l$©#¥ 
EBS^UTHS. c©»*Xt-^*;K>t-^1'-^ 

i o©awsi o aoxaur&Artt. 01 8 <b> ic* 

T±5ft#£X##fciEV s ##fcfco , r*D. *©AW 
AgB. 02 0 (A) ©.fcStCfcoT^S. £©1*figT 

iz-^i o©&#XBflfc£fc. 02 lic^fct^^Kn 
1 2 1 a**T«iRD 1 2 1 SJfA-f U 
5 £©#&, 018 (A) ©ft3a£#*0©& 

[0 0 9 8] *CT*WMrPttB19 (A) I^Ti: 
3fcW>X*9 a££D&;£ffii8©*2^l'>X£9b 

UXA6 atl/>X£9b, VVX^bisJ-XrW* 
jP-f 1 0 ©Alt® 1 0 a ©-tn^ft©^ 

f$JM>?-#U-fi 1 0©A3tffil 0 &\zmzm& 
#:fi£®19 (B) ©±5fcUTV»5. 
[0 0 9 9] ^LTjgMSfcXUXAagfcfcofcX'JX 
50 Afi5$J6b^^-Xx^*;K>xXk-^l 0©St9t 
JfAT-5CtlC«fc(33t«AI*AS (tt*WKJf[©AWa 
S) #02 0 (C) ©J;5K/ha<)S:*<t3tLT. * 
Xt * ;K >r ^ I/-* 1 0 C^$<fc < AWt S «fc 5 
JcLTV>3. cnfc<fc9AS#t3t©K^i:£!liP!3fc£ 

[0 10 0] #*«WTl4£U©±3fcRS©t>2:fcB 
19 (A) ©.fcSfcft^ESStSifclC.fcO, I9*f® 
TOJBK*** 0«tS1*tifi5«P*«ffl©8BW*ff rjT 

40 [oioi] *nmmza>^x&®L 1 o 1 n-mzw) 

-5XUXASB«6a, 6 btt4^«IX l JXA©telC. 0 
8-C*bfc<t5)5:^j!IX'JXA. 4AHIXUXi.Ta& 

[0 10 2] *H«iWt^HTtta»©fiBW«ffiT»* 
018 (A) ©W>X*9 a5£S5»«ffiffl©.TO«fi8tr 
S.5019 (A) ©W>XS9bt!2ft-r5«^IC^V> 
TSSELfcat. V>X«9aSfi|gcT5^V>'X^i!l 
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